The amylase system of black-koji molds was fractionated, in respect to its activity, into two fractions, the dextrinogenic and saccharogenic. Their separate and combined activities to digest raw starch were investigated. Contrary to the knowledge established so far, the dextrino genie amylase fraction was found to be capable of digesting the raw starch though only weakly, while the saccharogenic amylase fraction much more strongly. When the two fractions were combined, digestion proceeded with twice or thrice the velocity of the sum of each com ponent. This accelerating interaction, which never occurs in cooked-starch digestion, is worthy to be stressed as a characteristic of raw starch digestion by this amylase system. The raw starches of corn, wheat and glutinous rice are in this way, digested completely to glucose. Among them, glutinous rice starch displays peculiar facility in the digestion.
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In general, from the reports of the above mentioned workers it has been shown that a-amylase will be the principal agent responsible for raw starch rlivestion
MATERIALS AND EXPERIMENTAL

Enzyme Preparations
A Kawachi strain of Aspergillus awamori, the most popular "black-koji" mold, was mostly used in our work.
Saccharogenic amylase fraction (SAF). As described in the previous report), this was prepared by acid treatment of black-koji mold bran extract. This amylase fraction also possessed considerable maltase activity. hours (Fig. 2) . Thus, the raw starch-digesting activity, in this case, increased by interaction of the two amylase fractions up to about 3 times the sum of each single enzyme activity.
Paper chromatographic analysis showed that glucose was the only sugar produced in these digestions, which is highly natural because of the presence of more or less maltasic activity in each digest.
Single and Combined Actions of the Dextrino genie and Saccharogenic Amylase Fractions on Raw Wheat Starch and Glutinous Rice Starch
As illustrated in Fig. 3 , susceptibility of raw wheat starch to each single and combined amylolytic enzymes was almost the same as that of raw corn starch.
Raw glutinous rice starch, however, as shown in Fig. 4 , gave an unique pattern of the digestion-hour curves different from that of raw corn and wheat starch.
It is a remarkable fact that raw glutinous rice starch could be easily digested by single SAF and completely hydrolysed at least, in a period of 160 hours without any participation of DAF. In this case, the complementary effect of DAF on the amylolysis by SAF, however, was clearly shown in almost the whole range of the digestion, especially vividly in the earlier-stage, but faded off gradually as diges tion progressed. On the other hand, resistance of glutinous rice starch toward DAF appeared to be just the same as other raw starches.
Action of Saccharogenic Amylase Fraction on repeated corn starch adsorption, was used in combination with DAF in raw corn starch digestion. Enzymatic activities of the prepa ration are shown in Table III . In a com parative experiment, the initial SAF was also used. The composition of reaction mixtures is given in Table IV . In order to level the units of saccharogenic activity, the treated SAF, was used 4 times in volume (10ml) as large as the initial fraction (2.5ml).
Comparing the two digest-series in Fig. 6 , e. g. curves 1, 2 and 5, and curves, 1, 3 and 4, two important points became clear:
(1) The above described accelerating interaction between SAF and DAF disappeared after the adsorption of the responsible principle on corn starch. (compare curve 5 with curve 4); (2) Despite having the same saccharifying activity units measured toward cooked soluble starch, the treated SAF acted only one-fourth as weak as the initial in raw starch digestion (compare curve 2 with curve 3). These results suggest that a "debranching active amylase" in SAF which can be adsorbed on to corn starch must play the key role in raw starch digestion.
DISCUSSION
It is a striking property concerning raw starch digestion that SAF and DAF, when jointly used, interact in such a way that affects the promotion of digesting activity, up to about 3-times the sum of the activity of each fraction.
This fact had hitherto never been observed in the amylolysis of cooked or raw starch with any amylase system of other sources.
In this interacting reaction, SAF will be the essential agent and DAF the accelerating one, because in the digestion of raw glutinous rice starch the SAF was singly able to saccharify the starch completely although a relatively long time of 160 hours was required for this as compared with 60 hours spent in the joint reaction with DAF as shown in Fig. 4 . This particular easiness in digesting glutinous rice starch with SAF alone was markedly mani fested, as reported previously, in cooked-starch digestion, also. The reason why glutinous rice starch shows this specific property in chemical point of view presents an interesting thesis for conducting studies on the construc tion of starch granules.
On the mechanism of this accelerating interaction, nothing is described so far.
An accelerating effect of mold maltase to the raw starch digestion by pancreatic extract, on which Schwimmer reported), has, of course, no relation with the characteristic interacting effect of this report.
In the previous report 21, the primacy of SAF in the amylolysis was already shown in the digestion of cooked-glutinous rice starch and glycogen.
The SAF, however, could be deprived of its response to the DAF, when its 1,6-glucosidic linkage-degrading activity was taken off by corn starch adsorption (Fig. 6 ). From these results it is concluded that an unknown substance probably of enzymatic nature and most possibly of an amylolytic one, which develops the "debranching activity" in the SAF is the supreme principle of this charac teristic and raw starch digestible amylase system of black-koji mold.
Another noticable fact is that the active principle of DAF can be adsorbed and kept on raw corn starch, optimally at pH 3.6, and can be eluted from the adsorbate at pH 6.8. And the principle of DAF once adsorbed on raw corn starch, reacts in the condition as it is with SAF, which is added afterwards, fulfilling the interacting reaction in digesting the corn starch.
SUMMARY
In concern of the amylase system of black koji mold, the following facts are described:
(1) The dextrinogenic amylase fraction has an extremely weak action on raw starch, independent of the presence or absence of maltase activity, as compared with the sac charogenic amylase fraction.
